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PURPOSE: ‘This nandbook was approved by the Minietry of Higher Education as & 
manual for university students majoring in physics. 
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ABSTRACT: The solutions of the equations for a bi-phase atate of equilibrius 
in a ternary system are investigated which correspond to that 
limited goluvility 1s given for three double 
systems with the same components in every phase. Special solutions 
of equations of a phase equilitriua for a temary alloy are in- 
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PzR1CDICAL 
(ugSR) 


ABSTRACT 


Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 8» PP: 1892-1903 


The authors show that the contraction of pressed material 


of a gingle-component (copper-) powder essentially depends 
on tne initial porosity caused by the pressure of compres- 
sion, or more exactly by the presence of the closed gas- 


filled pores. With the inoreas 
magni tude becomes smaller and 


e of pressure the contraction 
furtheron its sign ohange 6, 


i.e. the contraction 18 replaced by an “increase”, the 
neasurenents of the pressed material beooming greater after 
sin‘ering. The dependence of contraction on the pressure in- 
creases und Yecomes more complioated in the case of the 
sintering of powder-mixtures of copper with lowmel ting 
additions of Pb, Sn, Bi, Cd. The add.tions ;Tomote the 


formation of closed pores whic 


h oan lead to an "anomalous" 


decrease of contraction and also to "yncrease". The 
co paring investi, ations 4{n vacuum and ¢&8 at atmospheric 


pressure, 488 well as an inve 
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57-6- 72/36 
Sintering of Non-Single-Phase Bodies. J1II. Sinterin, of 
Mixtures Containing Lowmelting Components. 


samtles of different initial porosity showed thot the 
anomaly of sintering pressed mater al of Cu-powder with 
Llow-melting additions depends on the formation of an 
{ncreased number of closed pores with additions being 
present. In the case of the sintering of piled powder 
mixtures all contraction anomalies disappear and the 
direct nfluence of the low-melting additions become evident, 
namely the acoeleration of aintering,. Furthermore 4 great 
acceleration of the re-crystallization of samples takes 
place if these additions are present. 

(with 17 illustrations, 1 table and 5 Slavic references) 


ASSOCIATION: Khar'kcr State University im. A. M. Gor'kly. 

(Khar'kovekiy gosudarstvennyy universitet im.a.M. sor'kogo. ) 
SUBMITTED: September 27, 1956. 
AVAILABLE: Library of Congress. 
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AUTHORS pines, B.Yar, Sirenko, A.F., Sukhinin, eg, Setar 
TITLE gous Hegalarities of Mechanical Strength of Bodies 
Prepared by Sintering of Metal Powders. III. The Case of 
Powder Mixtures Containing Low-melting Components. 
(Nekotoryy® zakonomernosti mekhanicheskoy prochnosti u tel, 
poluchennykh spekaniyen poroshkov eatallov. III. Sluohay, 
kogda smesi poroshkov soderzhat legkoplavkiye componenty-) 


PERIODICAL Zhurnal Tekhn. Fi2., 1957, Vol.27, Ny g, pp. 1904-1911 
(USSR) 


ABSTRACT The authors show that the ~echanical strongth p of sinzle- 

phase-powderpressed jeces which were burned of a powder 

of plastio metal (ou) and at high temperature (1000°C) 
decreases with the increase of porosity w.thin wide limits 
(0-40%) in such a way 88 would have to be expected in the 
case of a reduction of cross-sectional area. Here p depends 
only on the fine’ porosity but not on the initial porosity 
of the pressed mater.al. In the case of pieces pressed of 
Cu-powder mixture ¥ ponenta (like Pb and 
Sb) at 1000° an anomalous of the real etrength 
limit on the porosity yn 1s observed. The dependent atrength 
limit p' (in relation to the initial sample cross-section) 
changes with in a normal waye These anomalies disappear 
in the case of weakly pressed samples and of samples with 
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On Liffusicnal Creeping of Solias .O diffuzionnoy porzucnesti 
tverdykh tel) 


Zhurnal Tekan. Fiz., 1957, Vol.27, Kr lo, pp. 2314-2320 \JSSR! 


It is snown that the diffusional creeping of all solids takes 
place in ail kinds of stress atates with the exception of general 
compression or general tension. It is shown that in tne case of 
existence of the gradient of one of the main normal stresses 43s 
well as in the case of existence of the gradient of a genera. yres- 
sure a current of "direcfes seif ciffusgien" of tre atomB whic. 
sorresponas to the cree; she 33 bounc to cccur. It is netic@e that 
tne first viscosity, coefficient which ghara:terizes the cree, ine 
in the mere snear ( or for a "inco.preasible™ buudy} nas 1 the 
cage of solids the sane orger uf magnitude ap the secons Viscublty 
coefficient anc 18 expressed by ah ejuation ot the same Kita ae 
the second viscosity coeficient which in special corres;onds tc 
the «ffect of the cirected geli-diffusion Which 18 in:iluenced by 
the pressure «radient. There ure « Slavic references. 
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"Progress in Metal Physics." 


Collection of tranelated articles: (MIBA 10:10) 


Usp.fiz.nauk 62 no.4:539-540 Ag '57. 
(Physical metallurgy) 
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TITLE: Strength and structure of thin yacuum-evaporated metal filme 
qeeeremereenuamacracrneaarmmaress att 


SOURCE: Physica status solidi, ve 13, no. 1, 
TOPIC TAGS: metal film, electron diffraction, 


ABSTRACT: ‘The 8 ructure and 
films, 100—700-. 


substructure 
thick, have been investigated with the 
electron microscope and electron diffraction techniques. 


1966, 225-231 
LITE Speng thea sssr, 


obtained were compared with a previous determination by the same 


authors showing the relationship 


and substrycture of Au, Ag, and Ge 
(200—300 A) were changed by 


the measurenent of their strength. 


riims (Fiz. Metallov 1 Meer ana devfit 19, 739 (1965) | The structure 
c 
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The authors were assisted b the results obtained 
work, y N._D, Beznosyk in the exp a 
Orig. art. has: 7 figures, [Based on authors! glared ] 
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PINES, B.Y8.; SIRENEO, A.F. 


Temperature dependence of the sechanical etrength and durability 

of powdered metals under load, Fis. tver. tela 1 no.22275-24) F 

‘58. (MIRA 12:5) 
(Cermete--Testing) 
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PINES, B.Ya.; SIRRNKO, AF. SUKHINEIN, N.1. 


solids prepared hy the sintering 


trength in 
Regularity of mechanical 8 _-31326-338 '58. 
ae otal powders. Isel. po sharopr. splav. 3 (MIRA 11:11) 


(Powder metallurgy) (Strength of materiale) 
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AUTHOR: r -—Pines, B. Ya.. 


TITLE: Discussion of Lectures (Gbsuzndeniye doxladcy 


PERIODICAL: Zhurnal Neorganicheskay Khimii, 1958, Vol. 
pp. 601-602 (uSsSR) 


0920002-0 


oes en Pe 


ABSTRACT: The lecturer takes an attitude to a lecture by I.i. Kernilcev 
in the first plenary meeting and Says that these exy;lanaticns 
had been very interesting. It turned that in a relycompcnent 
alloy there ia great solubility of various metals. Tie in- 
formation that in a polycomponent system there Can be ubservei 


a two-phase, three-phase and four-phase equilibrium was 
prising as this corresponds to the phase rules by Gibts 
interaction between the number of Conyonents, the ;hases and the 


degree of freedom is not to be understood that way that 
& great nunber of components there must inevitably also 


not gur 
A certain 


with such 
be a great 


number of phases. 1.1. Kornilov believed that it would be 
possible to represent graphically the equilibrium of a polycon- 


ponent system on a diagram of a three-component system. 


seems to be based on a misunderstanding on behalf of the 


He says that the phase diagrams represented by Kornilov 


This 
iecturer 
in fact 
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Discussion of Lectures 78-3 -3-7/47 


do not represent diarcrans of m-con:onent systems but only tre:s 
three-dimensional sections. They corres;ond to a certain 

action of the concentration of comjcnents, or represent ernary 
diagrams of equilibrium between the intermetal com,cunds con. 
taining 6-7 elements, which, however, are no components cf the 
system. This 18 su: posed to be a Warning that the aimpjified ox 
planation is not justified and that it does not give any com; iete 
description of the whole n-component system. 
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TITLEs 


PERIODICAL: 
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ABSTRACT: 
BSisting of two. 


The equation for 
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two phase-e 


t ie By if xf 


The equations for three phase -equili 
i] 

if 
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t 4 
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The equations for the Calculation 
three and four phase-e 


1958 Vol.3 Nr 3 preoid. 629 


of ternary diagrams. con- 
quilibria were set up 


quilibria is as follows: 


x f. s & £ 
AR 2 5 
bria is as follows: 


x, YoBy - ¥sBy 


x f_ * x ft . 
2 Xo 3 Xs 
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78-3 3 14/47 
Approximate Thermodynamic Calculations of Siaple Equi:ibrium Diagrams of 
Ternary and Polycomponent Alloys 


The equation for four-equilibria is as follows: 


' \ i : ' : 
f seg w#i -« fo 2g «1 -« 
x Yo 2 X,Y, 2 


By these equutiona the following simple diagrams can be 

calculated: 

1) When the decomposition of the sclution takes place without 

any phase transition, i.e. when in the two-phase equilibrium 

two equal phases exist; 

2) At the presence of the same Phase transition in all three 

components and of unlimited solubility in higher and lower 

temperature phases; 

3) When diagrams with eutectic lines and points occur. The 

agreement between calculated ande xperinental values was 
Card 2/3 found. Equations for c-phase equilibria and n component 
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78-3 3 14/47 
Approximate Thermodynamic Calculations cf Simple Equilitrius Lliasra.s if 
Ternary and Polycomponent Alloys 


alloys were set up with any significance for rand n. 
There are 8 figures and 14 references 12 of which are 


soviet. 


ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im. A. b. per goad 
(Khar'kov State University imeni A. doar -.y, 


SUBMITED: June 25, 1957 
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30V/70-3-4- 26 
AUTHORS: Pines, B.Ya. and Grebennix, I.P. S0V/70-3-4-9/ 
eel 
TITIE: A new crystal Phase in Thin Kilms of Fe-ni Alloys 
(Novaya kristallicheskaya faza v tonkikh plenkakh 
splavov Fe-Ni) 


PERIODICAL: Kristallografiyae, 1958, vol 3, nr 4, PP 4ol-466 (USSR) 


ABSTRACT: In an electron n examination, a new phase was 
discovered int bad been heated to 
650 C- Electfonogr tures between 

-40 Cc showed li ch 
could be in a = 

bd = 5.9 and = 

pseudo-hexagonal and i 

cell containing 9 Ni and Fe atoms. 

measurements give some support for this hypot 

observed lines occur witb a values (in KX 

2.52, 1.92, 1.613, 1.48, U9. D269, 1.019 and 0.9it. 
Their intensities are Ww, M, vw, vvs, W, @, Mm, @, w, W, 
respectively. 


Cara 1/2 
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4 vew crystal Phase in Thin cilas of re-mi Alloys  SCV//2-3---2/2- 
There are 7 figures, 3 tables and 5 references, 4 of 
which are Soviet and 1 English. 


ASSOCIATION: Kharkovekiy gosudarstvennyy universitet im. 
A.M. Gor'kogo (Khar'kov State University imeni A.M.Gor'kiy) 
SUBMITTED: October 11, 1958. 
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AUTHORS: Fines, B. Ya, and Girenko, A. F, SOV/12€-€---G/74 


21TLe: Phe Sirterin. of Ternary Metal Powder Mixtures 
(O spekenii troynyxh smesey metellicheckikh peroshkov) 


PorkTWICAL: Fizike ietallov i Mets llovedeniye, 1958, Vol ©, Nr 
pr ~€1-e¢7 (USSR) 


AbOTRAIT: Ternary .intures sre =x mined, and shown to erhitit 
the sua: syusre-law variation of shrinkage and yield 
point with component concentration as is shown by binary 
nixtures, Moreover, it is ehown that the relevant 
constents i: the lews can be derived from values for the 
PVESETEIOii sires. iiary wixvures. by whieh’ they gon 

plete]y lefine:, provided no coupliceting festures, 
men of Parton of one of the components, or tiffusios 


= 4 


Ohe Lime another, vecur., Fip.1] shows isotheru:l 
“hrinksye curves for tinary mixtures in the Ni-Cu-Fe 
wrtea for brief, 15 mins and 3 hour heating to 1000*'S 
Tespectively. Fie.2 shows the sume for twe ternary 


saxturss in thig system (34.5 hours at 1000°C)., Fig.? 
reprusuces Fig.], but for the yield point, and Fi,c.,4 and 
5 Fi... in the sume way. Fig.€ shows some data for the 


ook 
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The Sinterim, of Ternary Metal Po etd 
aytoncion te rupture. 
frere are & figure 
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AUTHOR: Pines, B, Yu, SUV/leber ac -2 7 tk 

TITLE: Still More on the Sinterirse Theories ffeshche co te pep gaec ta 
spekaniya) 

FaeRICDICAL: Fizira Metullov i Kletullovedeniye, 1958, Vel +. 2h: 
pp 775-281 (USSR) 


ABSTRACT: Tris is a reply to the criticism of earlier work cf 
Pines and his teum by V. A. Ivensen (precedin,, contribution 
pp 370-375 of the sume issue). The author suns up os 
follows. Or the buric of s detailed analysis he cliics 
to show that the etatements made by V, A. Ivensen or the 
diffusion theory of cintering and the theory of viscous 
flow proposed ty Frenxel' contradict the real contents of 
the thesry snd that he wrongly interprets the c.rclusivu:s 
whick follov froa these theories, It is shown that, 
contrary tu the .tstement of A.Ivensen,the diffusion 
mechanisn t: fully effective aice during, the period cf 
existence of inte:-c::nmunicsting porosities, SP Labi tiar 
of the nigh cpeots of densification during, the process of 
elimination cf lattice distortions by the foruntion of 
additions: vacsrn. ies ioes not contradict the assumption 

Sard 1/3bhat the epeed vf flow of the substance is deter.ined by 
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Still More on the Sintering Theories 
shows undoubtedly 
theory are correct, 
There are 10 references, 


OO V/) 26-6 77 /7y 
that the basic assucptions of <-+- 


25 


all of which are Soviet, 
SUBMITTsD: Decenber 26, 1956, 
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AUTHORS : 
TITLE: 


PERIODICAL: 


ABSTRACT: 


Pines, B.Ya. and Paruzsin, te SOV/126-6-5-2 ./ 


X-ray Investifgatiso of tre Structure cf tre Perr: 
Alloys Fe-Mo and Fe-\o-Co (Rentyenograficheskcye 

4 : , . 
dovaniye struktury ferromagnitnykh srlsavov Fe-hic i 
Fe--Mo--C> ) 


Ficiva Meta!lluy i Wetal.c 
NreoS, pp €3e =~ o2> (USSR) 


A hurmonic analypis was cus. e 2a yt 
vlurred X-rey diffraction ‘ines for t- 
Cetermicing 


o -l2 (ide Fe, 
8i.CyS after vari: Yet lreatvmeuts. 
Was used by t22 avtiur cr ter:.er wora (Refs 
studying the structural « anges in ie he 
Guring tempering of mrcenec steel. 


clerctive force H Peesu.tiz 
from heat treatment. Tre specimens consisted of mg 3 
15 mm high cylinders. The neat treatment regirnes 6ms 
Magnetic characteristics of some of tke investipate? 
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X-ray Investigat:ios of tre Structure of the FPerronarneti- Alas 
Fe-hio and Fe-Mo-Co 
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Specimens are entered ina tacie, 5 B34. The Structure? 
characteristics are Compared with tne magnetic propertces 
of the specimens. On the basis of the obtained rasyjt. the 
following conclusions are arrived at: i) Chanres in tc 
coercive force in Fe-Mo and Fe--h_ 70 ailove during heat 
treatment are accompanied by caanges in the "Snape" sf tre 
X-ray interference lines; 2) tlurring of the X-ray iifen 
raction lines, corresponding tu tiie ferroma:net:.: S029 
Solutions of the alloys Fe-ito and Fe-Ne-Cc , 28 due + 
Micrs—deformatisns OF the emus.) lattice cM oe ose FG 


3) the nigh coercive fures + "ae Ba.dty Allov: igs = ; 
she preceance +1,these alinuvs . si terable ns Pa ee 
(up tc 80 é6/ mm). Whacth | © he Pepe Se ane, ye ME 
BOlUton gs. 5 FeSuat of peo sie. 7 the Fem. ge WS a ee 
tempering; 4) dependencs ct 5-5 . beer hye 3 ule. ines 
Magnitude cr tne Micra -streese. ,- Palo Sligvs ioe 
agreement w.ti, What can <6 ONE oT Satead Be, sae "SD ALe ee Qe 
the "stress thecry". Sl tee & ESE Seda 34) Peo > 
alloys is d-e oe Micrc-strecces in the far; Magnet. > zi 
SOlution ard +¢ finely d.tperces *UCadsions: af Manet NS as dhe 
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SOV/126-6-6- 13/25 

ae cee ne Barutkin 1. WN, 

Tithe X-Ray crystvallorraznic Determination ef Dispersior of 
Structural Components and of aenitude of Microstresses .- 
Cu-lii-Fe Alloys w.tn nigh Coercive Forces (eniccnont esas 
koye opredelenive d:s persnosti strukturnykh sostavlyayusiuch. kn 
1 ee td mikronapryazpeniy u vysokokoertsitivnykh sy iavey 
Cu-hi-Fe 


PER.ODISAL: Fizika metaiior 2 a.vailovedeniye, 14538, Vol oO. ar 
pi 1053-1066 (USSR) 


ABSTRACI: Cu-Ni-Fe alloys witu n.ujth coerzt:ive forces H 
C 


tures of two face-centred cubic phases Y¥; and y 


differ strongly in their magnetic properties, Neumar. et aj 
and Livshits et al (Refs.c » 3) have snown that tne maximum 
value of H. is  buained in Cu-Ni-Fe Q@lloys only at a certain 
definite s.vaee of decom:osition of the solid solution iste 
.nases YN) and ¥s. = fhe paper reports an X- “Tay crvstai.c- 


@raphic stuay of tne structure Of such Cu-wi-Fe GQlloys ari 
its relationsi, fo With the masnetie Properties, The foailow, 
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3OV/126-6-6- 13/2 
X-Ray crystallograpnic Deterninat: on ~ i heey S) Aes 


Components and of Masnitude of iticrostr in Cum.1-Fe A.locs wo %, 
High Coercive Forces 


three alloys were studied: 

1) 53% Cu, 23% Ni, [4% Pe; 

2) 6le Cu, 22h Wi, 17% Fe; 

3) 50% Cu, 25% Ni, 25% Fe, 

The method of harmonic analysis of the "form" of X-ray 
diffraction lines was used to find the degree of dispers: or 

of the structural components and the magnitude of micro- 
stresses in these turee alloys, If the photometric curves, 
representiny the "forn" of tue diffraction lines. are expanded 


’ 


into Fourier series it 185 possible to finu the reasin foruie 
ditfuseness of these lines. The X-ray wtterns were otua.nec 
Dy means of a camera with a Ll4 mm dia drum. A snaryp-!oc.us 
X-ray tube witn an iron anticathode was used. A nickel sun - 


dard was employed to -al.brave the "instrumental" ]::« WES te: 
The diffraction patterns were obtained immediately after 
thermal treatment. This thermal treatment was carried aut 

in an electric furnace in az atmosphere of hyurogen. San, ies 
were hardened by quenching from 1095°C (after 2 hours at toat 
temperature ) Some of tne san les were Subsequently tesapered 
and dipped in oi], Marrrtic measurements were made by tne 
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SOV/126-6-6- 13/25 
X-Ray crystallographic Determinazion of Dispersion of Structure} 
Components ind of Magnitude Jf Microstresses in Cu-iii-Pe Alloys wit: 
High Coercive Forces 


"neck" method Tne maximan magnetizing field used on aeds ine- 
nents was 4200 oersted. Saturation wcurred in every sam 

at rields of th.s ordar, X-ray diffraction patterns of 
Samples of t..allby iro) are snown in Fig.l and som of u.. 
curves used in . + analysis of tuese patterns are woven 

Figs 2-4. Tabie Lb s.ves tue values of tne coerc.ve force 

and the lattice constants a, , as well as tne ratios of 


the intensities of the (dc) lines of the phases Y¥, aur oy, 


in the alloy url. Fia.5 gives the dependence of H. 


mean dimens.ons of "ccnerent reg.ons" in Cu-hi-Fe ailoys 

Nrs 1 and 2 The following conclusions are drawn by the 
authors from their results. 

A) Change in the coercive force of the Cu-Ni-Fe alloys stud:ed 
is accompanied by a chanyve in the width of the X-ray diffract- 
ion lines. 

b) At the initial stave of tempering, the diffraction lines 
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SOV/126--6-6- 13/25 
X-Ray Crystallographic Determination of Dispersiin of Structural 
Components and of Magnitude of Liicrostresses in Cu-nNi-Pe Aliovs wits 
High Coercive Forces 
become diffuse, which signifies the a eae of 


aisperse "coherent regions" (1UV0-150 in 812 whi uF forn 
the nuclei of the Y, and y, phases. 


.) Further tempering produces a se)aration of Yi and 


phases out of the solid solution and this is accompanie 4 
splitting of each diffraction line into two, .icrostress 
increase at this sta-e, 

D) The maximum values of H. are reached when the separat .> 


Detween the ¥,; and y, phases 1s greatest, Y, ani y 
a 


crystaliites are then about «OU R in size. 
E) Further te.s,ering produces then coagula.. o:. 


an ; crystallites an alls. iaicrostress 3s 
d Y tallit da He fall hi t 


become smaller 

F) It is suggested that reversal of mapnetizat.on ws Jae w.- 
Fe alloys with hign coercive forces occurs by rotation das 
to high dispersion and maznetic isolation of the structure 
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Pines, 2. Ya,, Smushkov, I. ¥. 57 -28-3- 30/33 

fhe a-tay Determination cf the seterodiffusion Coefficients 

in Alloys With Components Considerably Differing in X-Ray 
Absorption (Rent genograficheskoye opredeleniye koeffitsiyentw 
geterodiffu2zii v splavakh komponent s rezko razlichayush iimsya 
pogloshcheniyem rent.enovskikh luchey) 


Zhurnal Tekhnicheskoy Fiziki, 195", Vol. 2P, Mr 2, 
pp. 661-447 ISSR) 


The method described in referen-es } and 2 is here applied to 
the case of metal alloys with different absorption coefficients 
and different scattering power, and is further developed. The 
computation of @ "mirror image" of the radiograph of a sample 
of binary allcys is investigated, In the case where the alloy 
components differ with regard to the X-ray absorption coeff.s 
cients gz and the "reflective" power the alloy nas a variable 
concentraticn with respect to depth. Equation (hh) is derived, 
It represents the relation between the intensity dl «© the 
f-rays which are refle-ted by the layer with the concentration 
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¢ and the depth x in which this layer is lcsated. This equas 
tion can only be solved according to the method of su--essive 
apptoximat tons, It is shown that the zere-th approximat..on 
cannot be selected very far from the actual distributiecr.. 
curve of cx. Beside the function -fx) of the carsentrati va. 
diatrication the gradient values of the? 


dc(x) 
sooncentrar. as in the interior cf the sample are d= 


dx 


rectly -btainec, wit’ :* gifferentiating the c © «(x) - 
Wath the aid -f the quantities thus determined the het= 
Sicn—cvefficte: is in dejecctern le an the concentrat.c- «an be 
termined, At che enc an exyarple for the eemputaticn of tra 
function of a ore -alluy is river, 

Trere are 6 figures, . tab.e and 2 Soviet references. 


Sosudarstvennyy universitet im. A. Me Gor 'kogs, Krar kov 
(Khar'kov, State ‘Iniversi*y tmeni A. NM. Gor'tkiy ) 


April 1, 1997 


1. Alloys--Diffusion 2. X-ray s--Absorption *, Alloys--Atsorptive 
properties 
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Pines, WY. Ya., Smusnrov, I. Y¥. 57-28 -3-31/53 


Ts 

X-Ray Determination -f "eterodiffusion Zoefficients 
and Ni-W Systena (Rentcenovraficheakoye opreieleni-e 
koeffitsiyentov geterodifruzii v sistemakh Crew's i 


“hurnal Tekhnicheskoy Fiziki, 19% 
ape CERI ego 


The method of X-ray analysis for the deter-inat: n of heters- 
diffusion coefficients D was applied here te the eure of 

the Cr-MNo und 1-W systeas. The solid nOlybdenmun ond walfran 
sam,les were covered with thir chronium or nicke? Silas an: 
subjected to a diffusion-annealing at different tenperatur ©. 
After the annealin,: the samples were investigated by X-ray 
analysis, the X-ray spectrographs were evaluated photo- 
metrically and the photametric curves were com, uted accordin 
to the formulae iver. in ref. 1. In the Cr-to syater data on 
the dependence of the diffusion coefficients on the won- 
centration were obtuined at 4 temperatures. Tne concentration 
dependence of the activation energy Q (7) and of tie factor 
in front of tne exponential function Dife) were computed and 
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the latter was coapured te the value compute! acecorting te 
the formula from ref. 7. After the coneentraticn dependerce 
dD = Diftis the erer-y of cixture in the solid phase was 


detercined fur the tr-tte Ss: stem and by ceirs of trie 
Start the computed ejyiailstriur filcras of Cre.” 

The meltin. points of tne Cr-Mo alloys tlete 
experiments coiscide well with 1ts li juidu. 
case of the ..-W syste the D values were wor ur: 
‘dependence onic, Dos Doo) at A teipercturer. 


¢ ! \ P 
afel and Do fed were ceapited and the ener i 


the saciid Phase wal isterniaet. fe te ite 
the latter J ree: wlth the valuer Ota. 


pace dlseraa., It was .oservet treat tye gots 


tue Ni-W syaten becomes sore. at a concentratior 
approximatel,s to the limit of so.ubility. There 
and 11 referencen, lo -f which are Sovict. 


1. Shromium=moiytdenune nickel-titanium systems--1 of: usior 
2. Chromiummoiypdenuier:ckel-titaniaum systems..-X-71y “ngiye! 
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Pines, B. Ya., Strenko, A. F, SOV, 6 7 he a PP ee 
oe 


Self-Diffusion and Heterodiffusion in Inhomogene:us P.- u- 
Bodies (Samodiffuziya 1 geterodiffuziya v necdnorcdrv«! 
poristykh telakh) 

II. The Direct and the Inverse Frenke.' Effe-:* 

i obratnyy effekt Frenkelya) 

Zhurnal tekhnicheskoy fiziki, 1958 aNr 8. tf 

(USSR) 


The Kirkendall effect (displacement of the neutra. marks a 
the boundary of interdiffusing metals) 1s caused by ‘the cr, 
equality of the partial diffusion coefficients. Thia effe 
does not predetermine the occurence of an additiona. por ls.'y 
during diffusion. This ia determined by the vacancy me-ra’ 

of diffusion. This effect was mentioned ty Prenue:.  Frern> 

a long time ago. Therefore, it is only fais t2 .... 0° Foone- 
effect. It can, however, also be interpreted by a ae.f 1 :£4 
of vacancies, which ig due to the inequality of the part.a. 
coefficients of heterodiffusion. Apart from the direct Frenke. 


effect an inverse Frenkel effect must be expected Tnis effe: 
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Self-Diffusion and Heterodiffusion in Inhomogeneous Porous Bodies. 
II. The Direct and the Inverse Frenkel!’ Effect 


is represented by a heterogeneity of concentration ipredu +2 

by means of a rising diffusion). when the partiai se.f d.ffas. 1 
in the alloy is inhomogeneous. The inverse Frenke. effe *% was 
found experimentally in the sintering of sampies of gra rs 
consisting of Cu-Ni-, Fe-Ni- and a-brass alloys. The qian’.‘a 
investigation of this effect is being continued. The resui.*s 
this study will be published later. 

There are 2 figures, 1 table, and 5 references, ? 
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On the Resolving Power of tne So-laiied Hign-Sispersicn A-Ray 
Photography (0 razreshayushchey sposcbnosti tan nazyvayer » 
vysokodispersionnogo rentgenvgrefirovaniya, 


Zhurnal tekhnicheskoy f1zixi,Vol 28,Nr 1C, 4; 


This i3 a comparison cf the resoiving power cf a reverse. pre to- 
graph as dependent upon the distance between the film anid the 
sample. It was found that no increase in the resoiving power 
X-ray photographs 1s achieved ever if the distance betweer {vin 
and sample is varied vetween 9C - 75C mm. An increase «f U ex- 


ceeding 100 ¢9 150 =m is proved nct tc ve exped-ert. This .s 3 
to the circumstance that when the resoiving ;ower ©: the prt" 
graph at great ) is maintained, the negative influence «cf «s-ray 
dispersion in air becomes more pronounced (leading tc an in- 
crease of background in the X-ray photographs, and in 6 .oger 
exposure of the photographs,. There are 2 figures, 1 tate, ani 
6 references, 6 of which are Soviet. 
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Barutkin, I.N., Pines, B.Ya, 
The Structure and Coercive Force of Some Ferromagnetic Ailoys 


Uch, zap. Khar'kovsk, un-t, 1958, Vol 98, Tr. Fiz. otd. fiz.-matem fax 
Nr 7, pp 233-25v 


: 


By means of the X-ray method, which permits the study of microstress and 
microdispersion by means of the form of the smeared lines of the X-ray 
photographs, a study was conducted of the structure of several high- 
coercive alloys (Fe-Mo, Fe-Mo-Co, Cu-Ni-Fe and Fe-Ni-Al-Cu) during heat 
treatment, in connection with the variation of their magnetic properties. 
The correlation between elements of structure and H, was investigated 

Tt was possible in the case of each concrete alloy to determine the cause 
of the development of a high-coercive state. Thus, in the case of the 
Fe-Mo alloy, H. {is explained by the presence of microstresses (uy to 

80 kg/mm) which originate in the separation of the FezMo, phase during 
ennealing, and in the case of the Fe-Mo-Co alloy, the highest vaiues cf 
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The Structure and Coercive Force of Some Ferromagnetic Alloys 


H, are attained by combining the greatest internal stresses (60 Ravan’ ) with tne .east 
volumetric concentration of fine-dispersed non-magnetic impurities. The connection of 
Hy with structural variations was established for various stages of decomposition under 
various conditions of heat treatment. 
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(Strains and stresses) 
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X-ray investigation of heterodiffusion in Cu-M alloys. Fiz. tver, 
1 n0.6:939-945 Je '59, (MIRA 12:10) 


1.Khar'kovskiy gosudaretvennyy univereitet in. A.M. Gor'kogo. 
(Copper-nickel alleye) (Diffusion) 
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af hal supro cted by a cians piste and diesolvimg the 
NaCl in water, In the tiectrorograph Cu was evaporated 
rapidly from 4 het source giving an equiiitrium layer. 
The occurence « f ao uniform se1ution could then te 
observed from the diffraction pattern, For vu Ni 


4 2 
D=D. expl qg/RTY where D. = 5.6 * lu om > /ser 


Q = 47 kKoat/@ (8 for equyiibrium specimens and 
: 4 > : o : 
Dos iw xu -p°/ser, Q = 7) «eaif/mole for non 
i 4 (any ee 
equiiitrium speccmens, For Al-Cu D. = i.* x lO’ cm/sec 
: * 8 
qe 37 ko al/mo we and for Ai-AB DY = 10 
Qe 39 kea./moi. Graphs for the other aysten (Fe -Ni) 
where the relat onehip between log D and ?P 1S . 
non-linear are viven, wy has values which, particulariy 
for the nor-eguiitbrium case dc not agree with those 
determined ty X-ray diffraction. 
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AUTHOKS: Barutkin, 1.N. and Pines, b. Ya. 


TITLb: X-Ray Diffraction Study of the structure of the Fe-Ni-Ai-Cu 
Alloy With High Coercive Force (Kentgenograf icneskoye 
issledovaniye atruktury vy sokokoertsitivnoge sp.iavea 


Fe-Ni-Al-Cu 


Pek IODICAL: Fizika Metallov i Metallovedeniye, lyog, Vol 7, Nr a 
pp 97-65 ( USSK ) 


ABSTKACT Fe-Ni-Al alloys (with Co and Cu admixtures) are very 
sensitive to heat treatment. uenched samples of these alloys 
under go internal changes on temper ing- Tne changes consist 
of the formation of two pody -centred cubic phases and 
8 ; the -phase is close to pure iron in its composition 
ond the /S2- hase is an ordered solid golution of Fe in 
Ni-Al. The present paper reports a new X-ray aiftfraction 
study of cnanges in tne structure of Fe-Ni-Al-Cu alloys 
(5506, 29, 14.5 and 4% by weight, respectively) produced by 
various heat treatments. These changes of structure were 
then related to changes of the coercive force. The samples 
Card 1/3 were in the form of cylinders of c.e mm diameter and lo mm 
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length. They were homogenised by heating at losvu'C for 
two hours. Homogenisation and subseyuent heat treatment were 
carried out in an atmosphere of hydrogen. Two types of 
heat treatment were applied: (a) quenching from 1lU0v0°C in 
water with subsequent tempering at v00°C, and (b) cooling 
from 1050°G to room temporature at ratos from 3v000°C/min to 
2°C/min with subseyuent two-hour tempering at vou. The 
X-ray diffraction paterns were obtained by means of a anurp - 
focus tube in a camora of 114 mm diameter. Cobalt 
radiation and an aiuminium filter were employad. The 
aluminium lines due to that filter were used as standards in 
calibration of the diffraction paterns. Tne K-line ,é1U) of 
the alloy was recorded (Fig.l). Magnetic measurements were 
made by a ballistic "neck" method. Normal ma,netisation 
curves and hysteresis loops were recorded; at the ni¢hest 
magnetising field used (4200 oersted) tecimical saturation 
was produced. The X-ray diffraction studies in conjunction 
with magnetic measurements showed that hich values of the 
Card 2/3 coercive force H, occurred when the ferroma,netic  @-pnase 
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was distributed in hi-hly dispersed state in the weakly 
magnetic @6,-phase.- The optimum size of the Ai -phase 


particles for achievement of high H, was found to be 

~~ 250 R. The degree of dispersion found from the X-ray 

data agreed with the results of electron-micruscope stuu'es 

of the Fe-Ni-al-Co alloys (Refs.3-5). There are < figures, 
1 table and 1] references, of which 6 are Soviet, < German 

and 1 English. 
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TITLE: Non-Equilibrium Conditions and Diffusion Creep in Metal.io- 
Ceramic Bodies (Neravnovesnyye sostoyaniya i diffuzionnaya 
polzuchest' u metallokeramicheskikn tel) 


PERIODICAL: Fizika metallov i metallovedeniye, Vol 7, Nr *. PF Joo 7 7€ 
( USSR ) 4G 


ABSTRACT: In order to approach the conditions of diffusion creep 
experiments were carried out at relatively hign temperaturds 
and low applied stresses. Creep investigations under 
conditions of strain were oarried out on metallo-ceramic 
specimens made by pressing powders of copper (electrolytic). 


nickel (carbonyl), iron, and mixtures of these metals. 
The grain size of Cu and Ni powder was LO-1LS5 ,. and 
that of iron powder 30--40 7+ - The specimens wane made in 


the shape of rods of 3x 3 mm cross-section and a working 
length of 90 mn, with special heads of larger cross-sect.on. 
Card The initiai porosity ef all specimens was 30-32% The 
1/6 creep experiments were carried out at temperatures of up to 
1250°C in a vacuum apparatus shown in Figel. The apparatus 
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was evacuated by means of tne diffusion o11 pump MM-4¥ 
Loading of the specimens to be pulled was carried cut witu 
the help of an electromagnet. The grips in whicn tne 
specimen heads were hela were made of stainless steel and 
had a cross 3ection one and 4 naif times greater tian that 
of the specimens, hence they remained practicaliy wunaelormed 
in the experiments. The elongation of tne specimens Wa3 
determined ascording to the angle through which an {rdicating 
mirror had turned In Fig.2 creep curves (dependence cf 
the elongation Al/l on time t) for various specimens e@° 
1000°G are shown. Fig.3a showa the consentraticn eps 
dence of the complete elengation AUC/L tor 4 nour? Fig 
36 shows the concentration dependence of the {nitia! creep 
rate v for Cu-Ni specimens after preliminary annea.+74 
The same dependence for Ni-Fe alloys is snewn in Fig --. 
In Pig.-3¢ the dependence of the initial creep rate Vv 

on the preliminary annealing time is shown lo Fig.4$a 
{sothermal contraction curves for copper specimens et 
different stresses are shown, Fig.46 shows the depender-e 
of initial creep rate, Yo. on stress at various tempera- 
tures, and Fig.4¢ snows the dependence of tns esgtablisaned 
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creep rate + on stress at Various temperatures Figwts 
shows tne dependence of the activation energy, @. of creep 
On the time T of preliminary annealiry 
Fig.56 shows the concentration 
for : Specimane, 


activation energy of cre Specimens 
shows the same relationship for e@ Ni-W mixture 
preliminary annealing temperature wag 12509. 


6ace of the relative aA in cree, 
Sime of ¢ i é undergons 
@ preliminary eonealing treatment at a load o¢ 
400 g/mm’ ta shown. or Nast oon 
the tima of ergep shown. Rig os 
for various the dependence ot 


Fig. 

Von 
testing temperaturs. in( 72) 
en T 18 shown, The a at the following 
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TOMCLUSLOnS 

+. Metals -erams-: Specimena compresgea trom powders 
metas? aud mixtures of metalite powders exanivuit wt 
<Treep a* hign temperatures. At first a stage cr cuneds 
Creep 13 observed, in which detcrmation decreases wir : 
This 13s io.iowed by & Stage in which cryep ia estauclane + 
4 constant deformation rate. 

eo Preiiminary annealing of metall» caramic epe. Lmer ; 
Wsoreases the initial rate ana extent of the tu. ee] 


deformation. After a sufficiently lengthy preaiminary 
amméaling treatment the first Creep atage Qisappeary on 
pietely 

Se Cold working ‘compression st reom temperatu:.) 

ths initial rate and extent o!f the Yuil detormattur ¢: 
diffusien creep at hiun temperatures. After cola wore tne 
the firat Llreep Stage, which had deen removed Cy pres imingaty 


b 
annealing, 13 76 established. 


4. Metailo-ceramic specimens made from mixtures of ECWuers 
of metais Qiffusing into each otner exhibit a mucr greater 
initia. creep rate which corresponds to the tirst Ihanwe 
After .engtny annealing the initial Creep rate ans the fe, 
deformation tn creep decrease sharply. 
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5. The creep deformation of a porous metallo-ceramic 
specimen which is brought about by straining at nigh 
temperatures noticeably decreases the sintering rate of 

the specimen. 

6. Specimens with different initial porosities nave 
different initial creep rates. After annealing, tne creer 
rates of the specimens become identical. 

7. The initial creep rate and the rate at which creep is 
established subsequently for metallo-ceramic specimens 
depend on the applied stress and are somewnat greater 

than that according to linear law. This may be due tu 
departure from equilibrium conditions. 

&. The activation energy of the creep process in one 
component metallo-ceramic podies is less than the equiiitrium 
activation energy ef volume self-diffusion. Uniy in iron 
powder specimens naving undergone preliminary anneaiiog tne 
activation energy of creep (particularly the ‘y -pnase ) 
approaches the equilibrium value of the activation energy o7 
self-diffusion. For specimens made of mixtures cf varivou3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0" 


"APPROV : 
ED des Meaaieh } it ied eameaaa CIA-RDP86-00513R001340920002-0 


5 peacisy 5 = 
a2 cms ORRCIEY SGA ACJ OS Tone Kee —— 


/ c 


lio-Cermmi* 


SOV/ 1 threo oo ee - 
: Non-Equilibrium Condi:zfons and Diffusion Creep in Meta 
Bodies 


metal powders, naving, undergone lengthy annealing trea’mer’ 
the activation eneruy of creep depends on the concentra’ lor 
of the mixtures according to the linear law. 

y. The mechanism in the creep of metallo-ceramic specimens 
can be expiained on.y on the basis of a diffrusicn mecnani st 
in which non-eyguilibrium conditions causing an increase ‘LL 
value of the self-diffusion coefficient and 6 decrease it 
activation energy are taken into consideration. 

There are 10 figu: es nna il reforences, of wntet. * 8° 
Soviet and § Enylish. 
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10.6100 SOV/126-8-4- 16/22 
AUTHORS: Pines, B,Ya., and Teng Ke-aeng 


{ 
TITLE: Study of the Internal Friction in Metal Ceramic Bodies 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 4, 
pp 599-606 (USSR) F 


ABSTRACT: In this work the internal friction of specimens of Cu, 
Ni and‘We powders and those of mixtures of the powders 
of the above metals was studied experimentally. The 
investigation was carried out in a vacuum "delaxator” 
for rotary oscillations of the usual type (Ref 4), in 
Which specimens of 70 mm length and 3 x 3 mm cross 
Sectional area were used. The heads of the specimens 
had a greater cross sectional area (6 x 3 mm) and were 
10 mm long. The above specimens were made by pressing 
the powders in a special compact. The specimen heads 
were firmly gripped in stainless steel grips. The 
frequency of the free oscillations depended on the 
loads which were slipped on a horizontal rod suspended 


from the lower specimen grip. As a rule the frequency 
Card of oscillation was 1.0-2.7 eps.se Oscillations were 
1/5 initiated by means of magnetic coils which attract the 
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{ron weights. Typical curves for the logarithmic 
decrement of c.cillation damping, Q-i, in relation to 
temperature, 4:4 shown in Pig 1. Here two curves are 
shown for a specimen made from pure copper. Curve 1 
was obtained with weights giving an oscillation 
frequency at room temperature of f, = 0.86 cps 
Curve 2 is for a frequency of f2 = 1.94 cope . Similar 
eurves for specimens of a mixture of Cu and Ni powders 
(75% Ni) are shown in Fig 2. Here the frequencies are 
5 0.85 cps and f2 = 2.01 cps, respectively. 
From the results of measurements of the temperature 
dependence of the logarithmic decrement of damping the 
activation energies for the processes responsible for 
internal fricticn were determined. Two separate 
activation energy determinations were carried out: 
a) according to the displacement of the internal friction 
Card peak observed in relation to the frequency of oscillation; 
2/5 b) according to the tomperature course of the smooth part 
of the curve Q-) = Qa-l(t). Fie 2 shows the dependence 
of the activation onerey for metallo-ceramic¢ specimens of 
Cu-Ni powder mixtures on the volume concentration of TY al 


jn 


APPROVE : 
D FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0" 


"APPR : 
OVED FOR Renee 06/15/2000 CIA-RDP86-00513R001340920002-0 


676% 


SOV/] 2= to - 16422 

Study of the Internal Fricticn in Metal Ceramic Bodies 
The specimens were given a preliminary annealing treat- 
ment at 1000 °C for different lengths of time. In 
Fig 4, a and 6, internal triction curves for metallo- 
ceramic specimens of Cu-Ni powder mixtures are shown. 
In Fig 5 a few data on the temperature of the maximum 
of "dissimilar" and "similar" peaks (corresponding to 
the contact between "dissimilar" and "similar" grains) 
are shown in relation tc concentration. These data 
refer to specimens which were given 4 preliminary 
annealing treatment at 1000 °C for 30 minutes. In 
Fig 6 the calculated ant experimental dependences of the 
height of the maximum are shown. In metallo-ceramic 
Specimens which are not 1n equilibrium the activation 
energies obtained depend on the time for which the 
Specimens had been preliminarily soaked at a high 
temperature. In Fig 7 more accurate results are shown 
for specimens which had undergone preliminary annealing 
for various lengths of time at 1000 °C, Fig 8 shows 


Card the change in height, Hnax? and the width, Bnax? of 
3/5 internal friction peaks of specimens made from copper ee 
and a mixture of Cu and Ni powders which had undergone 
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reliminary annealing for various lengths of time at 
000 °C. In Fig 9 the dependence of the activation 
energy of inter al friction processes on the volume 
concentration uf the components for metallo-ceramic 
specimens made from Cu-Fe powder mixtures 4s shown. 
Fig 10 shows the dependence of internal friction on 
temperature for a metallc-ceramic specimen made from a 
mixture of Cu and Fe (50%) powders. Tie specimen was 
preliminarily annealed at 1000 °C for 30 minutes; 
A - peak for Gu-Cu; B - peak for Cu-Fe; © - peak for 
Poe-Fe. The authors arrived at the follgwing 
conclusions. 1) The activation prargy sf height and 
width of the peaks of internal friction for specimens of 
pure metals and Gu-Ni powder mixtures depends on the 
time of preliminary annealing of the specimens, the 
activation energy increases with increase in soaking 
time and the peak heights also increase. 2) In Cu-Ni 
Card and Cu-Fe powder mixture specimens the activation energy 
“/5 depends linearly on the yolume concentration of the 
mixtures. 3) The activation energy determined from the 
frequency displacement of the peak corresponding to the a 
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contact between dissimilar grains, depends non-linearly 
on concentration. 4) In the curve for the temperature 
dependence of the logarithmic decrement for specimens of 
Cu-Ni and Cu-Fe powder mixtures, three peaks appear; 
two of them correspond to the contact between similar 
grains and one to that of dissimilar grains. 5) In 
powder mixtures where the grain sizes of the components 
are approximately equal, the height of the peak corres- 
ponding to contact between similar grains varies 
approximately in the same way as the contact aur hace of 
the grains, i.e. according tc the expression (l-x)<¢ , 


Card where x is the volume concentration. 
5/5 There are 10 figures and 10 references, of which 5 are 
Soviet, 4 English and 1 is German. 
ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet 
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TITLE: Investigation of Internal Friction in Sintered Materials. 
IV. Samples of Binary Powders with Non-Interacting 
Components: CutMo “and Ccu-Wy)\ \ 


PERIODICAL: Fizika metallov i metallovedenive, 1959, Vol 6, Nr 6, 
pp 867-871 (USSR) 


ABSTRACT: The present paper 18 part of a series (Ret 1 to 3) dealing 
with internal friction (1 f) in sintered metals. To study 
in greater detail the i f maxima at like and unlike 
contacts of grains, the authors investigated metal- 
ceramic materials made of binary powder mixtures consisting 
of non-interacting components: Cu-Mo, Cu-W. I f measurements 
were carried out using a vacuum torsional pendulum 
(a relaxator, described in Ref 1). The conditions and 
techniques of measurements were the same as those described 
earlier (Ref 1 to 3). The samples were y-repared by» 
pressing together mixtures of various compositions 
consisting of electrolytic Cu (99.99%) powder with 
particles of less than 53 » size, of Mo (99.98%) and 
W (99.98%) powders with grains of #10 uy dimensions. '4 
Preliminary annealing of the samples was carried ott in 
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and Cu-W 
the instrument itself at 1000°C 1n 1074 - 1072 mm ig 
vacuum, different durations of this annealing were 
employed for different samples. Typical temperature 
dependences of i f are shown in Fig 1 (Cu-Mo ) and 
Fag 2 (Cu-W). The general nature of these curves does 
not differ from those obtained for pure metals and other 
binary powder mixtures. In all cases there are two 
maxima (A and B) obtained at certain temperatures 
super imposed on i f curves rising rapidly with 
temperature. The A maximum near 300°C represents 
like contacts of grains (ie Cu-Cu) and 1s due to a 
relaxation effect (diffusion glide) along the grain 
boundaries. This peak 185 also observed in powders 
consisting of Cu alone. The B maximum represents 
unlike contacts (Cu-Mo and Cu-W) and it occurs at 
temperatures of 4oO to 450°C. No maxima were ot served 
corresponding to like contacts between the components Mo 


and W; these maxima should appear at much higher 
Card 2/5 temperatures (Ref 4). Fig 1 gives the 1 f curves of 
’ ‘ 
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Cu-Mo powders annealed at 1000°C for 30 min 
(measurements atf{ a0.9 c/s), curves 1, 2 and 3 
represent samples with 5, 10 and 25% Mo. Fig 2 shows 
the i f curves obtained on Cu-W samples with 10% W after 
annealing at 1000°C and immediate cooling (curve 1) or 
holding at the latter temperature for 30 min (curve 2), 
2 hours (curve 3), 6 hours (curve hy). Wath ancrease ot 
the annealing duration the magnitude of 1 f at high 
temperatures is decreased. This may be explained by the 
diffusion nature of processes responsible for the 1 ¢ 
"background", since with increase of duration of annealing 
the diffusion processes are slowed down. Measurement of 
the i f maxima (A and B) corresponding to like and unlake 
contacts of Cu-Mo and Cu-W powders subjected to annealing 
at 1000°C for various lengths of time are shown in Fig 3 
to 6. Curves 4, 5 of Fig 3 and curves 3, 4 of Fig 5 show 
that the i f maximum A is depressed by increase of the 
amount of the second component. This 18 due to decrease 
Card 3/5 of the contact area of like grains, S, which varies as a 
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5 = S,(1 - c2) with the concentration ©¢ of the second 
component (Fig 7) 27 agreement with the authors’ theory 
(Ref 1). On increase of the annealing duration the A 
maximum is also depressed (cf curves &k to 6 in Fig 4 and 
curves 5,6 in Fig 6) which 1s due to enlargement of Cu 
grains by "cumulative" crystallization during annealing. 
The B maximum due to unlike contacts in Cu-Mo rises 
with increase of the amount of Mo (cf curves 1 to 3 1n 
Fig 3) but it falls on increase of the annealing duration 
(curves 1 to 3 1” Fig 4&4). In the Cu-W system the B 
maximum falls with increase of the amount of w (curves i, 
2 in Fag 5) and rises with increase of the annealing 
duration (curves 1 to 4&4 in Fig 6). All these ditferent 
effects are due to the preliminary annealing at 1000°C. 
This annealing produces good contacts between Cu and Mo 
grains in Cu-Mo even at 1000°C and this 15 responsible for 
the rise of the B maximum with increase of the amount of 
Mo. The fall of the B maximum in Cu-Mo with increase of 
card 4/5 the annealing duration is due to the contact area being 
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decreased (the roughness of the contact surface 15 
reduced). In Cu-W mixtures annealing at 1000°C does 

not produce yet a good contact between Cu and W grains 
and only after prolonged annealing at this temperature 
the contact necessary to cause a rise of the B maximum 15 
obtained. Lowering of the B maximum ot Cu-W powders 
with increase of the second component (w) 1s due to the 
contacts becoming poorer, possibly because these mixtures 
are more difficult to compress. There are 7 figures and 
4 references, 3 ot which are Soviet and 1 German 
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TITLE: Service Time Under Load ae Dependent on the Applied Stress for 
Metalloceramic Iron Samples in the % and Phase 


PERIGDICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 2, PP 310-313 
(USSR) 


ABSTRACT: Introducingly 4 report is made on various previous investigations 
dealing with this subject. According to S.N. Zhurkov and CcO- 
workers (Refs 1, 2) the following dependenoe of the service time v 

on the load p and on the temperature T 18 experimentally observed: 
paw OY 


©. a e kT . In thie case k denotes Koltzmann’ 5 constant, 


vt. and y constants of the material, E - activation energy of 


the destruction processes the numerical value of which is the same 

for eome metals with high heat of sublimation. The experiments 

described in the present paper wore made with metalloceramic 

samplee (length 30 mm, operating length 20 mm, cross section 

3x5 me ) which were pressed from iron duet with the grain size 
Card 1/4 < 50 pm (average ~ 30 )e Samples of different porosity were 
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produced. The annealing of the samples ie described in brief. sie 
authors determined the service time under load for several] cam ics 
of different porosity and by extrapolation to the value zero the 
value corresponding to a massive sample was determined. The chance 
in service time due to porosity was only some per cents. The 
service time under load was determined at the temperatures of 

6003; 800; 900; 1000; and 1100° in a vacuum apparatus at pressures 


of ~1074 to 107? torr and in an interva] of loads in which the 
service time varied by 3 to 4 orders of magnitude. The results of 
these experiments are illustrated by two diagrams. The calculated 
and the experimental curves are in agreement at the following 
values of the constants in the formula given by 5. Ya. Pines (Ref 4): 


pd? Vn 
2 ._——_— 
we . Cher, xt i 


3 545 at 600, 800 and 900° : C = 5, 
Pp 


aL = 430 nm’. degree/kg, U. = 52 - 54 kcal/g mol; 
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at 10009 and 11000 1 C = 5, % = 490 mm ,degree/ké, 


ue ~ 68 to 70 kcal/g mol. In th 


factor of the order one, 
- the number of the vacancies, 


1 "germination crack", D - the 


e above formula C denotes 4 


g - the linear size of the 


numerical 
the combination of 


atoms, n 
° 


which corresponds to an initia 


coefficient of autodiffusion. Moreover it hoids that 


ner x? A ni/k- The values found for the activation energy of 


the destruction processes are in good agreement with the known 
values of the activation energy iron autodiffusion in the «x and 
J -phase. The concepts of aiffusion are in complete agreement with 
the experiments described here. The problem of the service time 

of the alloys under atress has still to be subjected to an exact 
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theoretical and experimental investigation. The second diagran 
shows the dependence of service time on temperature for different 
constant values of p. Above the point of the X- f phase 
tranefor mation the service time increases jump- like. There are 

2 figures and 6 Soviet references. 
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AUTHORS : Pines, B.Ya. and Sirenko. A.F. 


TITLE: The Problem of the Role of Closed Pores in Sintering 2n 
Powder Metallurgy 4 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly. Fizika. 
1960, Nr l. pp 23 - 28 (USSR) 

ABSTRACT: The variation of fanal porosity of of a sintered 
specimen with initial compaction pressure P= was studied 
for various sintering schedules- Figure 1 taken from Ref 
shows the relationship between the initial porosity vy 


(largely determingd by P) tor 2 50 nu Cu powder after 
heating to 1 000 C and Curve 1 - immediate Vv cooling. 
Curves 2, 3. 4%. sintering for 15. 60 and 240 min 


Minimum ue 1s found near 27°: "H and for the lowest 


lying curve. 4% , 1s about 10°.. The non-monotonic relat- 
ionship is due to gas pressure in the pores Decrease 
in urn does increase the area of intergranular contact 


thus ancreasing sintering rate. but also increases the 
number of closed pores which tends to give reduced aintering 
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rate. Ref 3 also gave data on rates of shrinkage of 
unpressed powders of Cu both pure and with additions of 
other metals (low-melting) These are plotted in 

Figure 2 whence it can be seen that very large shrinkages 
were obtained. particularly with mixtures (e-& Cu - 3% Pb. 
«70% after 5 hours at 1 000°). Pressed mixtures 


2 
(4.6 tons/em ), however showed an expansion (Curves 7-9) 
though pure Cu (Curve 6) did not. The effect of vacuum 


-1 -2 

pressing at 10 -10 mm Hg was now tried. 4 photograph 
of the special press being shown 1n Figure 3. Figure 4 
plots for Cu so prepared after various 


show 
howe 8 7 9H : 
holding times at 1 000 _ . "kk decreases monotonically 


with and can be a8 low as 9% for &. Ta sintering 


"Wy 


an H, or 1n vacuum gave almost rdentical results If 
- 


however. oxidized Cu powder was used a minimum was again 
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obtained (Figure 5). 
on decomposition of the 

still present perhaps as oxide in vacuum- pressed 
specimens, since unpressed specimens have Ty 2s alter 


fe) 
8 hours at 1 000 ; and g it after L2 hours 
was concerned with Ni-Al \jalloys- Trapped gas can cause 


marked bloating. as indicated 1n Ficure 6 which suggert® 
that this can largely be avoided by heat ing for several 
hours at 620° (below the melting fount ot Al) prior te 
sintering at |! 250 °C (specimen 5 so Al} 
specimens 2-4 (10 40 and 90% Al) heated directly be 

1 250 © ploated badly Pure Nai (Specimen })} shawed ne 

such effects Bloating 18 ascribed to formation of laquid 
Al whach rapidly geals any pores and prevents the escape 

of gas. Some reaction between Ni and AL occurs at o20 

as indicated 1n Figure 4 which shows plots of shrinaace 
(for 1. 3 and 8 hours heating) as a {function of Composition 
The relatively large expansion tor intermediate compositions 
(maximum at © 50°. alloy) 18 not due to bloating but to alloy 


u~ 


this was ascribed to release of cars 


oxide. Some gas 35 probably 


Further work 


sine € 
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